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(57) Abstract: ^ 

PURPOSE: An apparatus and a method for extracting image feature 
and an apparatus and method for searching image are provided to 
extract image feature irrelevant to movement, scale and rotation of an 
image, and search images fast. 

CONSTITUTION: Image feature is extracted by extracting a zenike 
feature value from an input image(S1), extracting a frequency plane 
division feature value from the image(S2), and extracting n-th order 
statistical feature value from the image(S3). The zenike feature value is 
extracted by performing DFT(discrete Fourier transformation) on the 
input image, normalizing the DFT value, and obtaining a zenikej 

moment absolute value. The frequency plane division feature value is extracted by Gabor filters, Radon transformation or 
wavelet transformation. The n-th order statistical feature value is a first order moment such as a mean, an L1 norm and a 
variance of energy, or a second order moment such as energy. 
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E. 2fe t^ofl 31 *V ^Kr ^ ^-Sr ©l-g-fc <8#Sl «H?^* » 0 >^3l 
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131- U.\ Oj 

^. a e v^^ ojAj-o] S.aJ g oJ^V 3 ^ ^ ^ _6 Si ^ o. ^1^7))^ sjuj «ig. gj-^j. SLqlS* 



*r 7|#s] i-g-^ <a<a °1cH5l fl^-<H^l a.infic)oi 4^0) a.^nidoi^. , a 

EHcH cflolE^ ol^-o] <aaV4).Elj7 oicf. nj-e^, ^ aS | 3x115: #e)) ^ ^>7l«V^ ^(language-b 

ased search)*)- c^o] §-x> ^n_V o r q e )- ^^1<^av ^ s-cgAj 0.01. - ^u]t)o\ z\]o)n] 3 aHo) 

*§o] 37l j tfl^S|$10.a|. OIE^SV lEl«ld^ dHEi ^Ajj o. ^ ^7}^ ^ S ^gfl u].^ ^olcf Ol-E>A) 

°J E 1 l ^m ^^D]iqol D j|*flo} o^u} Hj-CfoflAl A)-g-^7} ^5>^ *££\v)c]o] tilo)E^l- -g-0|S>7l| 



£-7 r Cilo]Ei£l 7^ o. o. xi £ 7fls) #0] K ^ Ajl«ysH "T~ $1*1^. ^E^cM d]olEio] 7^0.01] 

01o)El 7 r *fl2l H7 | 7> 3i! ojAj- ,g. %t g.*). = d-<y=*V «g E fl°l ^^ 7> J^s)^ 0I7I °11*<H1. ^B}x3)v]o] tijolEl 4 

^•ife ^Elalc-l^ cH|o)e^ u)lo|if nfl a>^o|1 i^-g- 7-I^a-I z|z|^ rf^ D )cl^ dlo)E^l- -1- 



Jr^^joi ^Elnld^ cfl olEi ^.g. o^a]^ 7J-t^2\ %*\*]v]o\ rflolE^ &^}^ 7} #x>( descriptor ) s\ =L 

71 s) i^s]-. ?i^el jol-^ai ri ^aItv^, s.^i^ ^ji^ai ^.jl^ ^ ^-ajsi -fr^^°l ^€4. °J 

Aj- 7]^7\3. o]K)Q uVefDlEil- AV-g-SV^ 7 >7V ^ ^ 2] 37fl ^fetfl, <^Aj-o) 7^ o.^]^ ^ A>o) AjjAj. 

(color). a°o l (shape). (texture), -g-3] 'y (motion) ^-^-1: ^#Sl-ji 7^e]* ^aJ-sH ^^sl-Tfl ^cf. ofl 

- A o 1 "( color)* 3E«el-Tr 7)£t.}3. ftei Sl^Sn^o) f-ol ^ ol Af-g-slji 5io.oi. £<^(shape)2l 7^-0^^ tj 
Ij-s^a^S. ^^s>7^ c^e^ 7M ^sl- -f-g- A)~g-sl-tt| s.oj:o| o t? j.o| ^| 0 |i| 0]=-, 333. i5flU<1 ?r 

^1Sa°1 a^s)-^ ^^SVfe ^o] 7>^-5>cf. -g- a] <g( motion )Sl ^^-°1|^ -S-^^-oflA-1 -g-ajojal §liSzz.^af tJ 0 v ^ , ~ 

O.S -B-A>*V OJ^V ABS A|^i§ ^ AJj^^ - ^ 



texture)^ ^ ajj o. a> b Vo | ^ ^ f jijz ^-o. q.^. ^.^^ a^^^ ^. 0 1 u]^*}. ^^v^. 7> v- 

21 2 °11^- ^^.sj-ci-. oie^V ejjT-^^ ^.^.^ aji^a)- ^.7^1^ en^^s. M-^ -1- 5a«.°l ^-a:^ aji^fe 7]£. ^ 

Efl7]- «ja-Slfe £^t ^Efvjlu].. o)ls.s. MVo].^ 51^ rts.^ ^ ^Aj-old. zielH -f-Tfl^j i^fe oltnl 

-ip^ ^M^l^ ^^1 ^^-°1 «l*tb 3* £«:*r. «lEltb -^71-^ §-^ r o] ^ o| Efl^^S. ^ 7 }x] tg^^ 
71 E Sffedl. S}£H (harmonic) Mf 7V3 >{J-^* 7>^ EJji^ (strong evanescent). ^te|iL Jf-Tflaj o. 

3- l^^l^l ^^r(indeterministic) AH Sji^S. ^^:sl-7liE tbc}-. o] &| E -^*l# "y^-ol s-^-g- 

0 J^l^«l-ollAife *j)7 r *l s.^ - 7] Aj (Periodicity), (directionality) ols]ji (randomness)^ " 

jl *VC1-. C^7lAi - 7 ]A^ol^ Ejj^^Oj o^tg 71-g- ^Efl7> WV^Sl^ 3 * S*H . °1 £ ^ i ^ 7> ^ tg Bj-^o. 

Jl ^trCf. ZtelJl ^°mf7ll2]AS 1^5)^1 ^ =g-S-Bl- ^--Sr 31 55"^ Qi^Ai# a^gf^ 
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7)^2! EJ)^ ^Ajj 7l ^ o. sfe ojAj-oq j^-g. o^}.^ u o V^o] 4-g-£H ojl^. S-cH. S^Sl 

1*4 ^^^<^1 £144 44^*44 MRF (Markov Random Field)»-r ^ 3Mi-§- #711-1- 4**}-^ coocu 

rrence *S4 44 ?>4 4-g-sH zi^uf o|e^v a^fo. ^^^0.5.^ 35:43 cm ^xfla] o_jlfe Tfl^^ol 344 

44fe 43* 7>x] ji ojicf. MRF 2) ^4 MRF5. ^ 4-3) n^H) Ei # ^-t\-y] $144 -f-Tfl^j wV*?!*] 

* Slfe^. O^g *fl» ^Sl-fe 5J ^5|l7> J£ 4^x1 ^Od| ^o. ^XJ.^ sgj^ ^ 4x113* 

4^4. 44. Coocurrence ^^<H] £14 4>£ o. ^ ^ ^ ^e)^ tfl^ i£;44.g- 7fl4otfe 5! _o jl cH44 



2-le<Hlfe £ l^A^ ^-ol ^ £l*fl ^2>^ 4"3* 41J-44 f-Tll^ S-A^ ^§> fe M c V^ol C1-8-S171 A) 

4^ 44. 47H ^JL^ 7]-ol(Gabor) ^e-) >£* 3Ml4J( Wavelet) ^ *4 Af-g^cf. 7>ol(Gabor) 

" 2 >-r 4<3* 7 r # i4?j«.5. 4tl4 4 44 &4 4**U 4^*4 31 4 44 (Wavelet) lE^fe ^244 °J4* 4 4 

O) A|4*j S-A^ol ^ISlS <g*fl.3. ^V*V - Ol o) go] Oj-g-SlJl ^Cf. ^4 OlE^V 4^»* S.4 TflAV^ol go). OJAV 

^21^1 &* 34* igSL5?-. 4-H.iL, ^44 ^E^cH z^o}^] 3 A JH1 * o_ 3 ^E]njc]4 H\o\ 

E^Mi* -^^sl-^-Cll l^Jjf. A)7j.J!f Hl^-o) ™n> O^E}, Aj~g-X>ofl ^ 3 AJ} S A]^^ 0]^-^^ ^ & 

7-131 SM. 



t^ 0 ) ^1^-31-4 Wl- 7l#^ 4 -,|| 

^ H a v^^ 4^0^ a o v-*v #2fl 7) -o] §-741*3-8, ^0.5., «j^-4 °1¥, i^l-a. ^ S) ?i^l s-^j 

* ^#% v ^ a o V^ ^ ^-^) # ^t}^ ^ol4. 

- 4& ^-3^ °J A o v 4 i?) |oj j ^ 3^0,! ^#^4 ?144 4 44 ^-^^1- f r 44 ^ 

3^1* 7^4711 sl-^ ^ « 441- 7^4^ 344.. 

J& 4# -^^j^r 7l#4 uit.^ oja o v ^aji 7l ^o)) ais>4 4^4 4^ 7)144^-^. °J44 4^1^ ^#^-0.^ 
m| a.cf 4^ EjjT,^ oj aj ^ aji^ 7 >^s>7il 4fe ^4- 3 7ji h 0 >^ ^ 4^11- 7fl^-4^ 5H 4-. 

^ s& 4€- 43^ 3jTg «.*v 4-g-^-o.^_M| ^-o. 7 ^ ojo, ojAj.^. c ^ 7^sv 

*1 it^tt- 4 44. 4-8-^V7> ^4^ 4j£4 4^1- 4 4fe 4 4 4^ ^ 441- *fl^ 

4^r 5i^l4. 

4^4 43* t447l ^14 4 -4^4 ^) 1 44^ 
•a ^ <§ 4^-S44 4 3 4 3 2^* ^#^1-^ cjTfl ; 
c g4*-S4Ei £-*v 44?!-* 444^ 4t11; ?J 

°J4^s^e-| n 4 -S-7113 4^4* ^#4^ ^3:^m ifs^ 514 44^ 4^^# 4^44. 

4*4 43* 4-4471 314 4 t^4 7fl 2 44* 

4 si °J 4^1 c-ii4e^i- <y4^4 <a444As.^-Ei 34h 44 ^* ^#4ji; 44^-4^ ^244 4% v 4^44 
4-#t!r ^: 44^5.^-Ei n4 4^13 4^348- ^#44 ^4 44?!-* ^44 ^(descriptor )S 44«V4 44 4^! 
4 ^-#4tt 4sl44sl 444* 4t11; 
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It 1 
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AH El Bflol^ifl ojaj. 6flolEl#sJ ^# #711; 

7i ^TflSl a 0 v 7 , 7 ^ ^ T^el 7)1*1 ^ #3 «-3flS T^SIfc 3^ ^ o.S <g#al VA*#* 

A o V *3 7l# ^Olcf. 

A o V 7l 33 ojAj. ^<g*V ^A^oll S]«D Q]o)tl Uflo] ivfl^ zj. ojAj- cflolEil-Sl ^#*Hr ^ 

Sl^H^ ^ <8tf CflolE^ C^OlE-1 Hfl0]i^ ^#*Kr Og>£ c))o)Ei Bflo) A- ^Jf; 

3 £3121 #71 7^El TflAV ^^S. ^^§>^ TlEl TflAV ^4 ^AJ 5] ^ m^O S ^ oj Aj- ^ aH ^ ^ o] Cf. 

- Qji.^ S.^^. OJAJ-O] O)^, ^j<y, g{ ^^Ofl ftTfl^Ol A1^§ >71 | ^Afl §>7 ! CgAj-o) EJJA- 

*l #^8 -t# f}-^. « OH CgAj-q ^AHHJ-^ Ul o. s ^.cf. 

1. °J A o V 2l S-^l ^#1. <^Aj-ol 



£ 2S #25}^, a. «VtgO^ g].^ OJrAj-oJI fil^. ^Aj-O^ ^Hj-^ O. OJ^<gAj.O. S .«El X 1MH ^ 

#^>fe tMKSl); °J^^3L^fEi ^ 3 >^ sg^ s.^^ ^KS2); ^ «8^o.s^-Ei n *> *7fl^ 

H« AV-g-s)-^ ol^oflD]- S-^lo] 5- TE)-- ^.^-a* A >-§-«-Cl-. olsHl A 1 ^ t^2l OJAJ. i^Mj-^o," 

^ v tMl°J ^1^3 s-^ tMKSl). ^3>^ ^-%v # ^ ^ # ^7ll(S2), ^ #7^1 s-^i ^# £31(S3)ofl cfl 
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(1) ^MH ^ ti-^Ksi) 

£ 3£- -g- ^3>^ £-%V-§- o^).^ i^'a^ofl tC)-s ^-g-^ ^ ofl o) °J aJ- °) 

Jlfl-iEJL. ^-§1 x^a tMl(Sl)# ^l*>7fl £AltV ^olcf. £. ^o) ^u)^ ^j- ojaj-g 

H 2 ^^ c-flolEi# 01^^^] ttL#(DFT)*KSll) 4- ^fl-S^S^)^^ x-iqa sl^e 2|cfl3KS13)-|- ^^fe s|- 

jt«-«-q. £ *|v|h ^'sit: o^o,) j^gg ^^s^l dftj?.^ 

^l-^-*>Cf(Sll). ^ 2*1-^ ^Tj 3g!gcHlA-1 o)-g-£- ^3]-^ ^oflAi 51)0)^^ .^jj. ufquj-ji, o]^^. ^t}] ? Hl s]eH 
7Mji Sjq. o|^t1) ^F-sfl^l oflq^l ^J^H ^]<iKscaleHl 4} 3 -ft- $\ ^H^) M*l f%ofl 

*ll ^sf-^ ^-ol-^ji, (c^71a-1 Hj-sv^jsl-Tfl f# 80-90% JL o] &°-5L ^ ^SM ^ i-Tfl^ ^i. . 

ft* -'r ^ i?fl 0 J <fiS|-fe ^3}^r ^HH^l ^-g- #^515. *V i?fl<y >£2l-o|7) nfl-g-ol C)-. 

^fl-S]-€ sg^o^ sl^ofl S.^ ^sj-o^ ^ ^«-o.s. <^5)^1 x-iqa 2.n}_Et A|-g-&Vc}. 

^ zl 5Jr°l 1°) s-^i-fr ol-g-^l ^olcf. .a ^ ,g- o)e^v oflui^ sj^oflA^ ^g^^^ 

1) ^ft* #^-g- DFT: 

°ltV ^eH] j£«:(DFT)^ 7^J- ^ <£s}ft ^ l^S] ^ tJ- bJ uj.fi. ^i>-j?_ ^W7^u|- 

2^ ^ a]^ # 2 %\% ^z}^ sg^o.^. ^.el^fe 7>x1ji oi^. o] DFT ^ z]- aj^^. ^o^g^, 

qiral z]- IS 14^*3. q* ^ Slfe ^€--0-5. °iBj^ ^cf. DFT^l <^e]7}x) W^^o] <&o_tJ\. a. m}-^^ a\ 

-g-* °1*<H| ^#SJ-71 ^ °l-g-5>^q. ^l^Kn, ,n, )^ DFT ?J3f7> 



7>^*V trfl. 3Tj*3o|^^ A]^ f(ni _ mj n2 _ m2 )s1 DFTfe 

*is 2?)) sq. ^ <Hrg Ai^f^ jg^oi^.o|| 

^i. 0 1<H) ^-§-£1^ DFT^ ^cfl^-i- £ 6d°11 E 6a-d°flA-l a>2f ^-o] o^ofl #7j\<&o) DFT o) ^ 

cllS):^: ^q. sc*v a. ^v^^a^ DFT ^-^ o.a aV^-^-o.5.m) cgAj-o) «V^oi)i£ b-^i* ^ 

2) i?fl<a ^Sl-ofl ^el 
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ihsfl 3g^Ol)A^O] A)Jr^ ^ 0. 5 _ .g. Ol,} jg^o} ^cfl^ ^AlJrO] o)%-0\] JE^fJ- S-^o)S. 

if, ol^-o. i8 | t aj^f. ojo^c). £ 7°1) 5LA]^ o)-2f go], ^ *)s.e] ^<Qo] <£3|.% ^-f ^2>^ iggofl 

a-1 Shcfl ^d^g* ^ °icf. oj^ dfts^ s.Ajofl sl^. 5jo. S aVH]^]^ jL^-g. 7Wji ojcj. <y AljrfCtJofl 
FT&o)F(w)e}- % v <il].f(t/s)2} FT?^ 2F(2w)sL S^^cf. ±9\)<£ °. sfl^^) $|s>o} DF T sg^s) 

SHI altt ^Fr ffl-cfl^^ gfl^^. - ^cf. nl-eH, I^Htt ^13-8: -a) o. s o.^ ^.j. ^4 

<n*\ u}&m}7\] aj-7] ffe 8o-9o%°)cf. °i «a-^L=(f)«ii ai*H ^=Hr ^-a- j£?j°m- ^^.^ 7 ]»hi ^ 

Sl" A lli T S4<4. ©lEl* #*H € ^^A^ ^joj £SH) S.^ -g- *^^£j- - Ol cf 7] A-| ^ - 

Ek k /E„ > f% 

-e„=ZSl^(*- 1 .*,)| : 

P - 1 g-ii 



/r,= S 

P — 1 (i-o 



SLS. Ajo^^cf. 0)^711 ^-2.?M)m 7>^lJl i?floj «^ s-^-j. o|^oc) s goflA^sf £0) ^fl-^-S- 

*M ^Ifl-sj- -^IM^l Jg'S* ^P-^cf. <^7iA^ 5-^a(f> M _o S ^fl-^-sH M»m •f-sM 

^^si-^ ^im^i 3j<a-a- <a^cf. 

t v ^^ o)*. i^|<a, * S]^ ofq^ ^-71^2] ^5|-o1)£ -Ef^-*}- E3ji^ ^ah^. ^sj. 

t!-4. «J:?i* ^^^^(m.n,)!- -f( ni ,n 2 )S ^Hfe 4^^S. 0)5] o) z|z|o] DFT *KrfeF(k , .k, )S+ -F(k 
, .kv Zze^|S5L DFT sj^fi] ^ifl^ ^ IkA ^ ^ v ^^Ai^ £ gofl ^o]. srj^HV^^ 

s) ^S]-^ Jf?}-*!- DFT ^3H- ^(0,0)^ OAS. -a^Vcf. <y^Ai^ f(n ] nv) = A + f. (ni , nv )B y 

§Va>. o^7lA-lAfe DC ^l^ol^f'(i^,n 2 )fe AC ^l^olcf. o]^^ DFX ^--- F(k) k . ;) =cA6 (QQ) + F ■ (k, .k, )°1 4. 
^HF-CO.Ofe 0«>ltf. ^5-^ol Ai^B+f^^ k2 )o| DFT^-cBS (0,0) +F'(k, .k^ )°lcf. ^F(0.0)s] 

(4) 3?H ^-^J-g- a »|E: 

^lMfi as!Sb i] ?H1 ■^-^•sv ^^.o.^. ^-^^ 014 ^^q. ole ^ v o] ^.^ ^ 

°H °i^r% 1>fe ^-^-g- 7f^lJi oic)-. ^^^^^ ^^^V DFT ^ tMl<>)]Ai ol^-ji). i^)^^) ^ 

^■a- ^"fe DFT sg'S* ^-Mcf. 3§^o1) ^^<^1 JjL^.^. ^0.5. .g^^. ^ 

-g-sV^ 01^. ^9]}<U. ^#?}-cf. x^q=i 7 ia.^.-^ s >7) ai_o S a ^^q.. 



1 



^ti^H ^-2002-0011529 

A} 7) A|ofl*|. 

"„,„ <p1 = S <- 1 r —. <"-*>' , , P -»* 

<L5- ^)gtf. ^ 7 HRn.-m n ._ m ()^Rnm nm ( p )sf 34. oj ^tf^ofl <q$. h.^ h ^ 



P = V /r T- f -*2- G = tan-'c— L ) 



/* ( A , cos (a) -^/r 2 sin (cO./r , sin (oO-Vt 2 cos C<0> 



3*1 ^ -il^s] ^Ma s-sls ^M^l €i=h ^„.„=IK„„ll 7f £cj-. 



7t ft-, 2p 



Sj** fc« ^J** i4f Vfl^ JLAj-g- olB^V JS-A^-g. ol-g-SM 5Jj^^ 

2f °1*, i?fl<|J. ^ S)?H fi^^H ^^^ISicf 5}cie}£ AjZ]-*} -S-A^ O-A^Tfl 3 - ol 

cf. ^- ^oflAi s^o] ^AHIsL mn^: &-*fEl ^7>a|^ 367 flo} ^-g- efl^ ^ofl A}-g-*V 91^. ' 
2) ^#(S2) 
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I) 
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oi| - 3> - oj<* « ^ n ^ s.^ ^j.- ^olcf. e^^-i- sj-oj HSV sJ^H n *} *7fl5j s- 

3) St -8: ^#*r-fer 5£ cf€- «o v ^^-S ^44* ^-fr &**>j1 <>l5!o.S^-El nx> -f-^)^ 



~4t* ^ 67H. iTfl^J ^*LsL 471)5. ^^?1 iL°^;2 Stfc}. tl^H AV-g-s^ 7 }u) t\ 

-v' = «"'"(jr^o.v0-t-.vsin0) .v' = «""(-jrsin0+.v>sin0~ 



^7] il^A^. 9 = nJt /K, Ktt ^^0.5.0] ^ E ^o] Tjl^ol^, 



o^H W = Uh, m = 0, 1, S-177>^] VSty^ ^ °Jcf. ^i^o. 3. ^ 7VHI ^E^Al o. J£ 10 2|. ^-o] K( a o V^=^)x S(i^l°J 
4) ^2] uVEfvflcf. HVaJ-^Sj-Tti, ^^0.5. 6 7fl . i^Qj 3fO.iL 47fl, # 2471121 7>ul ^aKr-l- 5> 

fe,7]-Wl^E^5L ^E^s>7-ll4, ^^^-S 67H, ^Tfloj ^0.5. 5711, # 307fl2l 7}U) ^4^=T« £fe 7>tH ^ E^ S ^ 

iMUft &4. Uh4 Ul^r 0.0421- 0.057} ^ ^ ^El» ol-g-afro) JgE^ «JaV 



/ r »,='- i («'„,) 

Wmn^ tfl^- k7-> -1-74H S-^gj-o.^ - 01^ ^. ^oflA^ ^a] ofl S ^ L 2 norm* ^^l*^. 

J ■„,„= J. 2 ( M^,„„ ) — S I W„„<. -v. v ) || 2 /^4 /•<;•« 



lose i 
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#tt t£ °]^*} 7j-«1^E^ ^2>^ ^ofld O^J!, olPlo]] <^A o V4 & B ]S. Sj^ O.JL 

«H ^-T--ii(convult:ion) ^^^l -§-^-§r §>Jl ^lsL^f Ei ofld^d Ij-^-gr 51 d. 



£ Ig^olM e>i ^^-o. ^ 3V - jg^ ^,4- ^.^Ai jflx^fc o.S, e>€- ^sfl £ 1134 £-gr ^Kr 

^-fr "2-8: -r 5a°-H £ 11°)H il^r £c>l ^2)-- U) |c f d¥jl ^30] oflu-)^l<4 ^{ s-^J #.g. ^ft 

-1- 924. £ liofl £Al^ ^a|<^]^ 4£^o.5. 67) j ^_o S 57fl o| jqgg. A}~g-# ^o|cf. d# d^*]^ 

aj a-HHH^ 4£^°.5L 67H. i?fl2j ^0.5. 47flel efs. d-§-% v - oic)-. °1^7fl ^sfl^l eV^-^sl i 



Aflai^ Aj^o^l^A^ 7^^ cflAlo,) ^|ol^.^ ^d#^V-g-sH ^Ej^^ ^Aj-oflA^ n ^«-7fl^ S. 

(3) ojAj-o, ^jgft *^(S3) 

a- ^tgoflA^ ^d~r «^ 43.3 a * # ^ ojAj-d n ^ S.^ a^-j. ^s>fe #?flfe id £^ho] 3J5 L1 No 

«<8tfSl -f-TflSt^ eji^ S-^&ilJL AV-8-1- ^ ojd. ^ o^Vofl S] £1,^-8: ^ 3l<3 A cHH 5?H ]Ai cH^-€4 



a t^^A^ Sl-uf^ -MAlojlS k =l, 25. *lCf. 



4) ^# ^ ^AJ. 7 |^7f ^4) ^Aj-o) ^ o|a o V 7l#Xl- 

^^S] -^-^^ ^#§V7l S^SflAi OJAJ- Cflold-^ efl^^ *L«.o} dd-Mlfe 7l#X>(Efl i ^ 7)#X)-)«. Aj- 7 ) 3 

^ 71*71-1- Cf-S-4 ^Ol 7l#*V - 01^.. 



^71a^ FLzfe- 7^d3 ^-^S* ^-g-«7l dEHflfe Sellaf M-Eftfld. FL G ^ 7>«1 -i^d Af-g- d^* M-^ 

Ml^ SeflZLOld. F" k fe 1E1%5}71 ^ ^oj^-d f-Tflal S-^^* M-El-vfld. ^- ^"^ollAi^, §>d^ aJ a1 o,1 S A-1 m? . 

n,SJ:* ^ (l.l)^-E^ ^7>Ald 207fld^l» ^-^^S Al~§-^ ^ SiJi, m c; ,n G » 4# A>-g-5)-ocl 247Dd^) 

* A|~g-«h o^d. k* 1,21- Af-g-SVd ^ 7fi2l S-^l-l- Af-g-d^ ^*fl^55.5. 467H21 JS-^-g; A|-^-*}.d. 

num_of_7ldfl_feature2l- num_of_7>«l_feature^ 7.|-g-El^ 7-1 da. 2+ 71-tH^-^sl -tf M-Ej-^Hd. °j 

Aj-d 7l<gr7VJL ^2>^ ^-^21 7J}^ dMH ^-^Sl2l TJ}-^ A}^ ^ ojd. 
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0): ^^i^El i^Hr ^ ^ft-i" ^#S r *r ^^Hr %H «■« 5t ^#^-(20); ^ ^Kr *J<3 «■« 3- 

'Stf #3 7|# ^^o)cf. 



£ 13«: ^iS^. ^^v ^ ^ # ^*HH ^^3 ^» ^#^-(10)^ °J3« ^S) ojaj. cflole^ 

°ltHFeHl ig:&(DFT)sHr DFT-fC 1310); f^jli ^ sfl^* ^sHM-7l-^Ai aflaja) oio]o] (f) 

S lUim 1330)1- ^M^th €■ ^3 l~367fls] *|q=i A}-g-*v - oi cf E 4 o) Aj. 

7 1 ^ &m ^#-¥-(20)^ >4lr KC8-*^)xS(i9l|^ ^)7||^ 7>tH f-y ^^-"rl- £fe 7>»] ( 

Gabor) ^EjS. iE^s}fe a)]* §<H 671), ^TflU ^_ojl 47fl. # 247fl2} 7>»] ^a] ^ 

4-r* 7)-HlEi HLfe sgi^s] hv^=^o.s. 67H. i?||<g ^0.5. 57fl, # 307HS] 7>»H ^2>-r» £fe 7>»):gE} 

S ^E^Rr -ttl°m. £ #*lfe 7>Hl^El» 4§HH 7)1AV SH = -oVo)7iu|- eg Aj. jg^oflAl ^-g^tf # 

»1 oil 2)sH TflAj-g)-^ -rtlol 4. 



£ t^sl cf- Aj^ocHiAi a o v 71 -4- ^ ^ b-^j^ * # « (20)fe ^o]^ (Wavelet) «e^« Af-g-sH 

lE^e>fe ^oMv+KC9-«^)*S(i5*0« ^)7fl^ ^-gr 74-g.gl.fe ^(Radon) £«r* r *r 4. e>^ 

-r^-Sr fJ-^d-S 67fl, i?)j<^ ^o.S 47fl, # 247fl^ el^ sfl^^- 14 ti 0 V 

67fl, i7ll<a ^o. S 57fl. % 307fl2^ el-s. A^sl^ ^#oH, ^s}^ ^ ^^Hr ^1^ 



LI Norm, ^ ^SfTiq- 2a> Efeo] oj|v=|^=. 

^ t^sl £ cl-a ^ahhia-i ^ ^#^1^ ^ 3 >^ ig^ e}^ «isi 

0 J A c]- ^^^^ 



<$*>£o} ^ ojAj. 7l -^ (descriptor) ^ 0] ^ }0 ) 3 ^ 

c$^2) -5^1 ^ ^#*lul-(S510). ^, ^MH Jg'S ^ f-TlH ^-^^ ^o,] ^ 

sil 0 J^€ ^^°J^-^ °J A o v 7)^^V1- ^#«-4. oiei^v ^-^ ^#ti7fl(S5i0)°4- 4*<H1 °J A o V c-flolEi 

Hflol^m^ ^ ^a o V c1 , ol ^ #2l a.^^. *#§>J1(S520), ol^Tfl ^"^ ^#^1 ^A o V d)o)E^_ OJAJ- cflolE-1 Hflol^S- ^p. 

^•?J-4(S530). °}°]^ <aa^ ^aiojAj-o^ ^14 cgA o v dolEi HlloliuH^ ojaj-^o^ s^i Afo|si 7i e] (distance ££^ 
dissimilarity)* tUa].§].c^(S540). 7-) b) ^Jav ^jjfs. #^^4(S550). 



■& H ^S) ojAj- ^Ajj « 0 V^^. A^lS^I A^tg^ Aj. 7 l 7l*^» Al-g-^71 Z| £^^2] S.^,^ a. A) ^ Hf HV 

l4Br ^ HlSS. 91^ 3) Cfl ^77V^ M-Efq-J£S. ^^^-AlfJCl-. 8 UlH5L ^aI-S)-^ ^-fS) -il^. ^.^.jjJ. ^.,4 

Q = Int( (x - x_min ) / (x_max - x_min ) * (2 8 - 1 ) + 0.5 ) 
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°) a* "^SJ-sM ^fto.S <M~8-W. 

x* = Q"' ( Q ) = Q * ( x_max - x_min ) / ( 2 8 - 1 ) 

°1^M1 ^<&x\n € Sr^ti°M 33 ^&-gr °l-g-*M ^^^-1- Afols) -fi-Aj-t s-o. 7^ (distance 

dissimilarity)!: ^ -r 5i^(S540). SrH-^l ^A]ofl3. ^z}^f sg<£ f^S T^-tH^El* Aj-g-^- ofl-g ^^sj-^. 

^Sl^AVj^ d)olE^lo)i^ ojAj- Afol^ 7Helfe Sf7) AV#^C}-. ^0|l4 *l]o)-i-^ Jg-o] m^o| c £ 

^^s-!!^-^--"-^ S l|y; ^r--"^-" -,^J!^n .^-."^O. 



^7|a^ Norm* zj- ^-3 #3) ^fl"* *ll^iL £ ^rM^ ^a^s ^SJtsj S^^r* *r-8-*r^. ^^H 7> 

f^KFZ, FG. FD. FSft)# €3M^°1| 4^ JE.E..5. ^ ah*v a- 014 FZ - Aj-g-*v ^ 

SlJE-s 5jo|^, FG ^ ^ h 0 v^=4 ^jojo} Bfl^^s. ^ ^ A J-g-^ - 014 FD» 0£a ejj^ 

3*1)3 ^7l?Hl #31 &0] E -^3« SIA^, ^tflS Ol a* 3-n *\^L tM&°1 Ejj^^) # >)AH % V 

-'r ?lcf. "W^S FS?):* ^?fl<aoii ^ ^ ^ - 01^ ^ 



i£*V 7>^ s-^i^o^ ^ o. eiiaj* ^aj^s^i ^siH^ <?]a)^« ^SJ-a)^ HlJU^V 

ASM) ^s>fe "S-^sl 3 *m Slcf. ^tflS ^SRr i*H«Js. 3 ^SflA-]^ s.^ 

^-3&-& ^Mt-I-lK a.^ 7}^$v 2)3*1- iTll'ti-i: ^sH^oi ^Ssl-g- a|3HsV^ j^o) 7-1 e1# ^ eji^oj 7) 

SIS 7)1^^(5540) ol^Tfl TflAj-.g. $]o)z\ »\}o]^d\]Aj ^o_ 7 ]^\$.£ ^ ^A^nflj: ej)^- 

^1* 7^ aj}§}.o} ^elxHlTfl #^s>c»l a.oi^cf(S550). °1^7fl c^s-] 7}x) ^ ^ 2.0. 7 ^^. ^^og 

-i- ti)iI!*j-_0 7>^1 Aj-g-^o) oj £o fl tr|. e ]. Efl^^S. ^Afl^. ^ oJc|. 



£ 12* %2^-5}?> £ t^sl 7-1^3 S^S* ^1-g-t.V cgAj-o) ^Afl^.^ lfe ^o^ojAj.^ m.^ ^#^(1210). rflo) 

E^tH]o]i =jL^£ cgA 0 v c-))o1e^o1 ^-^ ^#^-(1210-), cflolEi Hflol^ ^-^(1220), TlSl 7)1A>«L (1 230). 7-1 

51 ^-tt =g*r #^-¥-(1240) ^ dl°l^ «fl c>li(1250)-I- i^-SM ^A^cf o1e ^ V ^-^HlA-l ;go} ojAj-o^ 

#-^(1210)^ ^21 c-flolEil- <a^«v 0 > oj^^^vo?.^ J^M- ^#g>^ ^cj-(lO): ^^AS^-E^ ^ 

*Kr ^#§>^ -^#(20); ^ ^^-o.^e-1 f-7fl^ s-^-g- ^#*>fe - t K 30) ^ i^-g^ 

■^^^Cl-. CfS. S.^ A^Jf 1210--^ ^Sl^Aj-S^l A^« (12 10)Sf ^<asl-7l) ^A^Elol ^-oj*). ^^ofl t4£}<3At. 0 
olE^ Hflol^vflo^ z| ojAj. cHolE^-i-^ ^ftl-cf. <^AV ^ojEi Hl|ol^ ^-^HL( 12 20)^ ^ A]] A) UfS. A}-g-Sj ol 

E ^ o v 7l «r3 1210 "HI 2)«ll ^-^l ^#^1 °JAJ- dlolE^-i:^ ^^-§1-<H oJaj- dolEl ufl 01^(1250)1- ^^*Vcf. 

7lel 7HApjL (12 30)ir ^S1°J^21 ojAj- c^El ^01^1^^ ojAj-S.^ ^l-ol^ 7^ e)s TflAVsVai. 7-1 El 

Tfltl- 1^ #^-¥-(1240)^ olE^t.1 7^e) 7flA}-«.(i230)s) av 7 ) 7 ^el TflA]. ^sjtl-tr. 



^iHr Jgnj -g-tHli-^ AV-g-o^^!- ufE+i41fe HeflzL ^/afe x^EL =5flaf °J^7l^ 

4S Ai-g-^- - 51 cf. 
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{l'J^ 7 nttm of 7 „.„ ik „ feature^ nttm of Gab or /ban re. l 4 'L*.-. Z . i i<J . V'V } 

num_of_zernike_featurefe ^u|£l ^-^^ ^, 

num_of_Gabor_featurefe ^■^9] ^ojef. 

^f4§- ^-^S)-^^ ^7} ^V^l^ ^V^l ^ ^^Itt 7l#X># Aj-^^-cf. 

KF'L 7 nttm €>f 7 „„ tik ^ feature, nttm of liadott feaura, J<L„ Z , I> M /<~ i 

A «-?l ±HH. FL r tt e)-£- ^d A}-g- ^Jf-g. HHflZL, 

num_of_zernike_featurefe A }-§-£]-c- *\^EL ^^2) ^r, 
num_of_Radon_ featured ^l-g^lfe 5-}^ -^o|d. 

a. ^o\^A] A o V 7 ] 7 ^ 7ilAV^-(1230)fe efl# S>7l Alo)] 7le|# 31 ^ ^ olcf. 

A o v 7l ^oflA-l. FZ , FG. FD, ^ FSfe A>-g-^7V ^ja.ofl nl-el- *]^* ^ Stl^r 3^ *WHr 7>f^)o)d. o] 

f-*l(FG)« 0<L3. s)*} ^ &A)$lx= 3^-8r ^ Sirf. 

iL m-tgo^ oJa)- S.^ A # ^ ^ 7 >»H ^d JS^-j. 3^0) t^.fC S ^ o]^. i- 7fl oj ul S | 

^AWoi 7V^*v jtd-I- afl^sicf. 

£ l^ofl o^sf-a 7^d EJji^ oJaJ- ^aH 7 l^ofl a]e)-^ HliH^j ^o. 7)1^^0.5. <^^S] S.^^- ^#^-o. S m1 J^cj- 
mfa 7)1 OJAV^- ^ AB^. - 01^ 31*1. ^ S-^J^ Ol^-*V^ S M) ^-^ H 0 V^d ^-^ >i5fl°Jd ^ A o V * 

c-l^- ^ 9i<>1. a)-^-7>71- i^l^sl ^ ajj^v - old. 

(57) rfjd 

^^r*d- 1. 

•a ^ °J ^S^-E^ ^ d a &-ir ^-Tfl ; 
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2. 

<8 #0.3.^3 nS> J^tf* ¥t v «R}&* «8-S-7l^^.(descriptor)S °l*S}o1 oj aj. s.^ 

* ^21^^-21 ^8^# tMl; 

C-||olE^ Ufloli^ ojAj- clolE^oj JL;g ^4.^. 

^^ojAj-o] S.^J4 ojA o V cflojEi Hfloli^o^ cgA^S-o} S^ t Afo|2) 7]^ 7j\*YZ}^ 7^\s] 7flA_V #7fl: ?! 

?i <LM)^ av 7) 7He] TflAt gjq^. #^§t^ 7^ ^ ^Tfl-t i%>5>^ 53* sffe ^Jj«v*. 

5^*J- 3. 

1*J- E&^r 2*<H 5a<>H, a o > 7 ] s.^ 1? j(- ia-74l7> ^filojAj- dlo)E]# olAj.^e)^| ^(DFT)*}- 

^ ^ 4. 

4 3*oH| 91°]^, #7] W% o] DFT ^*K= ^F(0,0)£] &* OAS *^Hfr ^1* S^ffe ^ il^i^ 
5. 

olo^A^, Aj- 7 ) ^fl.^. -^o] ^.g. f /jo S Sfl^-g- ^§flu)-7l-iaA^ Sfl^o) <yo^ (f) 3?) ^ e 7)- 

St 1 * 6. 

*1] 5*o Vo fl SZ°3 A 1. #7) f%7> 80 xflA] 90%°! 53* f^AS s}^- « 0 v*j. 
7. 

*11 l*o v HLfe ^1 2* 0 H1 SU^H, -*7l « 0 v^ol l~367flsl ^-^8* A}-g-^ 5)* f^o S ^ ^ 

^^r^- 3. 

4 1*J- Hlfe ^1 2^H1 $!<>H, ^71 ^n>^ * # ^^ 7> K( « o >^ )x 5(^^,1^ « )7)) ^ 7M -a] - 

4-r# 53:fe 7>tH(Gabor) ^E^^ ^[E^sHf. ^}o] 5)^. sVfe 

^t 1 ^ 1 - 9. 

7 >*H ^3>^# TV- 7|-tH^Ei5. ^E^§>fe Cj-TilO] 5J^ ^ 
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10. 

^^r*<J- 11. 
12. 



^t 1 * 13. 

7 fl 8* 0 H) SU°H. 7>u] ^E^ ^ lK'&-§- 
^3. »o v ^. 

^ 14. 



*ll 8* 0 H1 5U<H*1. 7 }tH *- n *l *7}]*} s-^M- ^Vfe ^7i|7> l*> £C E -°J $5. LI Norm ?J <H]M*l£} 

15. 



*)) 1*J- 7fl 2 *<H) 5U°H. ^1 ^# ^7^1 7V 3M-|-^ (Wavelet) a^§}^ oj aj. 

3}t^- 16. 

^^%1 17. 

*U 16%H1 Sl^-H. A o v 7l ^2}^r sJ'S Sr« ^# ^74]7> ^3}^ sgig.fr 67]1 i9l |<^ 47) ) ^ 

^T 1 ^- 18. 



=41 16ofl Si°H. A o v 7) ^Kr ^* #7fl7l- 2J^€- fJ-^O-S. 671), i?))<lj ^^-SL 57)j # 3 

^T 1 ^ 19. 



7 'll 16«oH] ^7) ej-S. ^^7]. ^S}^ ^^A^ 7l| AVs].^ ^-7)1 o) 5J ^- Js-^io. 5 ^ 
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^T^ 1 " 20. 
^n 2 -^}- 21. 

all 16*<M1 Sl<H*1. * n x> **|a| ^ a* ^*Rr <LM]7> 1*> £<?fl£°] Jg^. LI Norm SEfe °fl M <s] T ^ 

^^r*<J-22. 

5!* ^£.3. sVfe 
^t 1 ^ 23. 

^t 1 ^ 24. 

*fl s&fe ^ 2*<H1 #7] « 0 v<aoi 7l#7>s x-iqa tj-- a>^-*>^ 34*. 

5!* t^is s r fe « 0 v*. 

^^r^ 25. 

sl-fe <3 31 * 5J ^ s 3 o. s ^ a o v^ 

^t 1 *^ 26. 

7.1) ^ 2%H1 a!°1 A i. #71 «v^o] A> _a. <^« t ^Efli^ =Bf)rt# ^#7l*x^ /.)-g.s|.fe. <LM) 

^T 2 --^ 27. 

*11 i&fe 2*J-o)l 5U«H^. #7) tg-sM <§#7l^>s sV7l o.s 7i^# a>^.§>^ tv^s. jt«-s>^ » 0 > 

ti • 

num_of_zernike_feature^ ^f-g-^l^ *\^EL ^-^^ ^\ 
num.oLGabor_featurefe A f-g-^l^r 7^ ^-^5] ^ojcf. 
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28. 

HI 2*<M] <&0]X]. #7] Hj-IH <^^7l^>S. S)-7l <i] SLSL 3.«£|t=- 7l#7># A^Sj-fe #7)1* ^ # 

num_of_zernike_feature^ *H£1 ^-^^ ^, 

num_of_Radon_featurefe -4-§-S]^ E]-g- ^-^°] ^rO]c}-. 
29. 

HI 2 #7) 7-\ s] Tfl^v ^^ ]7> s] . 7) aio,! ^*tf Hltf*}^ tfTflo] jj^. ^io s <gtf a-ai 



A cM ±HH. FZ. FG. FD. « FS-b AV*^7> lILofl ^ *l^%v - oi^ oj^v 3 xfl £J =^ x]^§>^ 7 >f^lol4. 
^T 1 ^ 30. 

Hi 29* 0 H1 <y<>H. ^-7] « 0 v^o] a}*} n> i^l^ofl ^t\}^ ^.g. 3^ 7M j^idl 7>#a|( F G)« 0.2-1? ^ffe 
^7}S. ifefe 51-g; s-^^S sffe ^Afl HJ-^ 

31. 

Aj- JSL^ 7 , - ^ 

^^*o V 32. 



A cM ^ ojAj- m^l *^«2). ^o^sv ^ofl cgAj. ColE^ Bflo] itflo, ^ cgAj- OlolE^-i-^ S.^J1- ^*&1^ Cl^ 
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?i ^7fl^ av 7 ) 7 ^ el aflxv ^ea^Vfe 7^ TflA}- gaf- S^sKr 53* ^ °-sL sVfe- °J^ V 3 A -U v *l. 

33. 

7)1 31*j- Sfe 32*<M Sl<>H. ^"71 x-jqa s-^igj. -^o] 
•ya^ oja o v dHEi# olAV^e)^ ^^-(DFT)s>^ DFT-t-; 

^rflSi i^Hr 3j-g- s-^g o.£ 

34. 

*fl 33%H1 « c v^ol DFT ^3>^ ^^F(0,0)2] OAS ^S}-^ tv^s. 5)-g- ^ sffe 

35. 

£fe l^t^sH 3711- ^fl-SM^ ^cvo, ^ ^ ^ 

^tU" 36. 

7)1 35%H1 Sl©H. av 7 | f%7 j. 80 tjj^ 90% oi ^ s.^ o_ s s>fe 
^n 1 ^ 37. 

7)1 31^ SE^r *1] 32^1 ^71 #*17> l~367fl S] ajija ^--g-sl-fe 5J^* s.^ o_ s S |.- ^ 

7)1 31*J- 31^ 7fl 32*cHl floH. A o v 7l ^aHr ^ ^# t*cH K(H 0 v ^^)x S(i*H«J ^)7H°1 7>»1 #Aj 

n^Kr* ^fe 7>Hl(Gabor) ^EiJL «E|g*Kr ^#<y ^-fr ^J°S S>fe 

^^r*J- 39. 

711 31%V HL^r 7fl 32* 0 H1 91°)^, s&7] 3g<g -g-^- ^Sft -t^I « 0 v%l=^o.j;_ 67fli i9) |oj * o.^ 4 

7)1. % 24 7)1 Si 7>tH f»g ^B>^# ^fe 7>«1^E^_ ^E^^fe ^ t 10] 51^. £^]0 S ^ 

^=r^ 40. 

711 31*J- £^ 7fl 32*j-oll ^.OlA^. A o V 7 l ^jx].^ ^^-ol ^E-lfi) *g-^0. S 6 7 H . iTflc^ 5 

711. * 307HS1 71-tH ^AJ -TZ1--S. 7 >Ol^E^_ ^E-1^^ ^fe ^1. 

^T L % 1 "41. 



- 18 - 



^fl-^ -^2002-0011529 

^^r'% 1 -42. 
^T 1 * 43. 

*ll 38*<M] fl<>H. 7>tH ^Ei^ ^ n x> -f-Ti)^ JK'&-§- ^*Rr ^oj 2*} £^)eo) -^ci-oj ^ s. 

^^.%V 44 

*ll 38*<Ml flo^. 7 >tH sgE^ ^. n^V *7fl^ *3&-g- ^*Hr ^r^°l 1*> SL-fflH^ Jg^. LI Norm * °fl u| *) 2] £ 
^^r% v 45. 

*11 31* ffife 7fl 32*oH) Si°1 A i. <*7l ^}^r ^ ^ *r33Jt ^# ^0} flojg-^ (Wavelet) €e1» >M"8-S r °4 °J 

« 3 *g §vfe ^#°J 53 * ^ as sj-fe . 
^T 1 ^ 46. 

*)) 31%*- ££^r ^ 32*<H) flo^. aj- 7 ] ig £ *3 St ^# ^*t°l K(« 0 ^)xS(i?l|^ ^)7^ sfl^-g- a). 

-8-*>fe e>&(Radon) ^«-§>^ -^<2r°] s}^ 

^T^ct 47. 

247fl°l jflg.fr 4^*foj e>^ ^«-s>^ ^r&°) 3* s^o £ 
^^r^r 48. 
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